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(54) Motor-driven derailleur 

(57) A motor driven derailleur includes a base mem- 
ber (44, 504); a movable member (158, 560); and a link- 
age mechanism including a link member (94. 108. 130, 
530. 508) coupled to the base member (44. 504) and to 
the movable member (158. 560) so that the movable 
member (158. 560) moves relative to the base member 
(44, 504), wherein the link member (94, 108. 130, 530. 



508) is pivotably coupled to one o1 the base member 
(44, 504) and the movable member (156. 560) through 
a first link coupling member (150. 594, 598). A motor 
(262, 704) is provided for rotating the first link coupling 
member (150, 594, 598), wherein the movable member 
(1 58. 560) moves relative to the base memt>er (44, 504) 
ri response to rotatk>n of the first link coupling member 
(150, 594, 598). 
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Description 

[0001] The present invention is directed to electrical 
shift control devices lor bicycle transmissions and. more 
parttcularly. to a motor driven derailleur for use with a 
bicycle sprocket assembly. 

[0002] Automatic bicycle transmissions that do not re- 
quire manual operation by the rider are t>ecoming more 
desirable. Some automatic transmissions include nrK>tor 
driven derailleurs that operate by electrical switches 
and/or commands issued by a computer mounted on the 
bicycle handlebar. For example, a motor driven derail- 
leur may be constructed with a motor mounted to the 
frame remote from the derailleur, wherein the motor op- 
erates the derailieur through a Bowden wire that ex- 
tends along the f ranr>e to the derailleur This type ot mo- 
tor driven derailleur is very bulky, and the Bowden wire 
introduces inriprecisk>n into the shifting operation that 
may cause the shitting operation to fall. Another type of 
motor driven derailieur shown in U.S. Patent No. 
5,480.356 iru^ludes a nrK3tor that is connected between 
opposite comers of the paraUek>gram linkage mecha- 
nism of the derailleur, wherein the motor drive shaft in 
the form of a screw extends and retracts from the motor 
housing to likewise extend and retract the opposite cor- 
ners of the linkage mechanism. One difficulty with this 
type of derailleur is that mud and ditt can build up in the 
derailleur. The mud and dirt can interfere with the oper- 
ation of the nnotor or the derailleur linkage medianism, 
and it is very difficult if not impossible to clean. 
[0003] The present inventk)n provides a derailleur ac- 
cording to Claim 1 . Certain embodiments are directed 
to a motor driven derailleur that is compact but also sub- 
stantially immune from the effects of contaminants. 
Preferable features of the derailleur of the tnventk>n are 
set out in the dependent claims, in one embodiment of 
the present invention, a motor driven derailleur includes 
a base member; a movable member; and a linkage 
mechanism Including a link member coupled to the base 
member and to the movable member so that the mova- 
. ble member moves relative to the base member, where- 
in the link mennl>er is pivotably coupled to one of the 
base member and the movable member through a first 
link coupling member. A motor is provided for rotating 
the first link coupling member, wherein the movable 
member nxyves relative to the base member in response 
to rotation of the first link coupling member. 
[0004] tf desired, the motor may be mounted integrally 
with the base meml^er or with the link member to form 
a more compact structure. An energy storaig mecfia- 
nism may be disposed in a power transmission path be- 
tween the first link coupling member and the nrxjvable 
member for storing rotational power of the first link cou- 
pling member to avokl damage to the derailleur In case 
excessh^e resistance to movement of the movable 
member is encountered. Such mechanisms save the ro- 
tatk)nal power of the first link coupling member until the 
source of the resistance is removed, whereupon the ro- 



tational power is applied to the movable member to com- 
plete the shifting operatk>n. Alternatively, a clutch may 
be disposed in a power transmissk>n path between the 
motor and the first link coupling member so that the mo- 
s tor drive shaft may rotate even wfien excessive resist- 
ance to movement of the movable mennber is encoun- 
tered. 

[D005] Embodiments of the present inventkMn shall 
now be described, by way of example only, with refer- 
to ence to the accanpanying drawings, in which:- 

Figure 1 is a side view of a rear portion of a bicycle 
that uses a particular emtxxiiment of a bicycle 
transmisskx) including a motor driven derailleur and 
IS nrK>tk>n sensor; 

Figure 2 is a front view of the bicycle transmissk>n 
shown in Figure 1 ; 

Figure 3 is an oblk)ue view of a portion of the nnotor 
driven derailleur shown in Figure 1 ; 
Figure 4 is an exploded view of the portion of the 
motor driven derailleur shown in Figure 3; 
F^re 5 is a view of the motor unit for the derailleur 
shown in Figure 3 illustrating a particular embodi- 
ment of a gear reduction unit; 
Figure 6 is an exploded view of the motor unit shown 
in Figures 3-6; 

Figure 7 is an exploded view of the motk>n sensor 
shown in Figure 1 without the sprockets; 
Figure 8 is a partial cross-sectbnal view of the mo- 
tion sensor shown in Figure 1; 
Figure 9 is a skJe view of an altemative enntx)diment 
of a sprocket assembly with sensor elements fixed 
to a kx:king ring: 

Figure 1 0 is an exploded view of an altemative em- 
bodiment of a motor driven derailleur; 
Figure 11 is an assembled view of aclutch assembly 
used in the derailleur shown in Figure 10; 
Figure 1 2 is a partial cutaway view of the assembled 
motor driven derailleur shown in Figure 10 in an in- 
40 ftial position; and 

Figure 1 3 is a partial cutaway view of the assembled 
motor driven derailleur shown in Rgure 10 in an ex- 
tended position. 

4S [0006] Figure 1 is a side view of a rear portton of a 
bicycle that uses a particular embodiment of a bicycle 
transmesion 10 including a motor driven derailleur 14 
and a motion sensor 18 mounted to a bicycle frame 22. 
More specifically, a sprocket assembly 28 comprising a 

so plurality of sprockets 28A to 28G are coaxially and ro- 
tatably mounted around an axle 32 (Figure 7) forming 
part of a f reehub-style wheel hub 320. As shown in Fig- 
ures 1 -6, derailleur 14 includes a base member 44 with 
an axle opening 48 so that derailleur 1 4 may be mounted 

55 to frame 22 by passing axle 32 through axle opening 48 
and screwing a nut 52 onto axle 32, A nx>tor unit housing 
56 and motor unit cover 60 are formed as part of the 
base mennber 44 by inserting screws 64 and 66 through 
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respective openings 70 and 74 In motor unit cover 60. 
through respective openings 78 and 82 in motor unit 
housing 56. and into threaded openings 86 and 90 in 
base member 44. 

A link member 94 having prongs 96 arKi 98 is pivotably 
coupled to base member 44 arKl motor unit 56 by a pivot 
shaft 100 that extends through an opening 102 in base 
menrtber 44 and through an opening 103 in prong 96. 
terminating in an opening (not shown) in the motor unit 
housing 56. and by a pivot shaft 112 that extends 
through an opening 113 In motor unit housing 56 and 
through an opening 104 in prong 98, temninating in an 
opening 114 ffi moXox unit cover 60. Thus, prong 96 is 
disposed between base member 44 and motor unit 
housing 56, and prong 98 is disposed between rnoXox 
unit housing 56 and motor unit cover 60. Fixing boits 111 
(only one is shown in Figure 4) extend into openings 115 
In prongs 96 and 98 to fix pivots shafts 100 and 112 in 
place. A link member 108 is pivotably coupled to motor 
unit housing 56 by a shaft sectkxi 150A (Figure 6) of a 
pivot shaft 150 that passes through an opening 116 in 
link member 108, arKi a link member 130 is pivotably 
coupled to motor unit housing 56 by a shaft sectkDn 1 506 
of pivot shaft 150 that passes through an opening 154 
in link member 130. As discussed in nrtore detail below, 
pivot shaft 150 also furtctkxis as an actuator shaft for 
moving the derailleur. The other end of link mender 94 
is pivotably connected to a movable member 158 by a 
pivot shaft 160 that extends through an opening 164 in 
link member 94 and through openings 168 and 170 in 
movable nriernber 158. Similarly, the other ends of Ivik 
members 108 and 1 30 are pivotably connected lo mov- 
able member 1 58 by a pivot pin 1 72 that passes through 
an opening 1 74 in link member 1 08, through an opening 
178 in link member 1 30. and through openings 1 80 and 
1 82 in movable member 1 58. Pivot pin 1 72 also extends 
through an opening 184 in a spacer 188 disposed be- 
tween fink members 108 and 130. Thus, motor unit 
housing 56, link members 94, 108 and 130, and mova- 
ble member 158 fomi a *four-t>ar* type linkage mecha- 
nism (wherein link members 108 and 130 functk>n as 
one "bar") so that movable member 158 moves relative 
to base member 44 and motor unit housing 56. A chain 
guide 1 90 having a guide pulley 1 94 and a tension pulley 
198 is pivotably mounted to movable memt^er 158 
through a pivot shaft 1 99 In a known manner for switch- 
ing a chain 200 among the plurality of sprockets 28A to 

[0007] An actuating merhber in the form of an actuat- 
ing arm 204 is nonrotatably mounted to pivot shaft 1 50 
by keying an opening 208 on one end of actuating arm 
204 to a flat 210 on pivot shaft 150. The other end of 
actuating arm 204 normally rests on abutments 211 A 
and 211B formed on link members 108 and 130. and it 
has an opening or groove 212 for receiving a first end 
21 4 of a coil spring 218 that is coiled around spacer 1 86. 
A second end 222 of spring 21 8 is inserted into an open- 
ing 226 in link member 108. Bushings 230 and 234 are 
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cfisposed between spring 218 and link memt^ers 108 
and 130. respectively, for minimizing friction between 
spring 218 and link menders 108 and 1 30. 
[0008] As shown in Figures 5 and 6, motor unit hous- 
B ing 56 includes a first housing section 56A a second 
housing sectfon 568. and a gasket 250 between first 
housing section 56A and second housing sectkxi 568. 
Disposed within motor unit housing GO is a mounting 
bracket 254 that eeats within a groove 258 formed in 
first housing section 56A and a groove 260 formed in 
second housing section 568. A motor 262 having a drive 
shaft 263 is rigidly fixed to mounting bracket 254 by 
screws 264 and 268. Motor 262 is controlled by signals 
received over a communication bus 272 connected to a 

'5 control unit 276 (Figure 1 ) which, in turn, is attached to 
frame 22 through a mounting bracket 280. Vtotor control 
unit 276 further communicates with a control centre (not 
shown, but typk:3lly mounted on the bicycle fiandlebars) 
through a communicatk>n bus 284. 

20 [0(X)9] A worm gear 290 is fixed to motor drive sfiaft 
263 by a s^ screw 294 for driving pivot shaft 150 
through a gear reduction unit 800. Gear reduction unit 
800 includes a larger diameter gear 804 that meshes 
with worm gear 290. l^rge diameter gear 804 is rotate- 

2S bty mounted to fi rst housing section 56A through a pivot 
shaft 808 seated in a recess 81 0 formed in first housing 
section 56A A smaller diameter gear 814 is nonrotata- 
bly Ibced to larger diameter gear 804 although it will ro- 
tate therewith and meshes with another larger diameter 

30 gear 818. Larger diameter gear 81 8 is pivotably mount- 
ed to first housing sectkxi 56A through a pivot shaft 822 
that seats in a recess 826 formed in first housing sectkxi 
56A. A smaller diameter gear 830 is nonrotatably fixed 
to pivot shaft 822 although it will rotate therewith and 

^ meshes with a fan gear 834 tfiat is nonrotatably fixed to 
pivot shaft 150 although it will rotate therewith. Pivot 
shaft 150 extends through an opening 836 in first hous- 
ing sectkxi 56 A and through an opening 838 in second 
housing section 568. O-ring seals 840 and 844 are dis- 

40 posed around pivot shaft 150 on opposite sides of fan 
gear 834 for preventing contaminants from entering mo- 
tor unit housing 56 through openings 836 and 838. A 
potentiometer 870 is fitted to shaft sectran 1 50A of pivot 
shaft 150 to determine the rotattonal position of pivot 

^ shaft 150 and hence of movable mernber 158. In oper- 
ation, motor 262 rotates pivot shaft 160 counterclock- 
wise through gear reduction unit BOO to cause chain 
gukle 190 to switch chain 200 from a larger diameter 
sprocket 28A to 28G to a smaller diameter sprocket 28A 

so to 28G, and motor 262 rotates pivot shaft 1 50 clockwise 
through gear reductkxi unit 800 to cause chain guide 
190 to switch chain 200 from a smaller diameter sprock- 
et 28 A to 28G to a larger diameter sprocket 28A to 28G. 
When motor 262 rotates pivot shaft 150 counterdock- 

ss wise, actuating arm 204 rotates counterckxkwise and 
pulls upwardly on first end 214 of spring 218. If there is 
no significant resistance to movement of movable mem- 
ber 158. then actuating arm 204 remains seated on 
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abutments 211 A and 21 IB, and the upward movement 
of actuating aim 108 causes spring 218 to lift up on 
spacer 188. This, in turn, causes movable mennber 158 
to pivot upwards thus causing chain 200 to nnove toward 
a smaller sprocket 28A to 28G without causing the first 
end 214 of spring 218 to twist around spacer 188. 
[001 0] However, if a large reeistaru^e is applied to the 
movemfint of movable member 158. such as when the 
cyclist is not peduling. Ifien actuaiing ami 204 lilts up 
trom abutments 211 A and 21 1 B while movable member 
158 remains stationary, and the upward nrKJvement of 
actuating arm 204 causes first spring end 214 to twist 
aiound spacer 188, thus oicreasing the tension on coil 
spring 216. Coil spring 218 thus saves the energy for 
the shift operation until the source of resistance to move- 
ment of movable member 1 58 is removed, such as when 
the cyclist resumes pedaling. When this resistance is 
removed, movat)le member 158 pivots upwards thus 
causing chain 200 to move toward a smaller diameter 
sprocket 28A to 28G, and abutments 21 1 A and 21 1 B on 
link members 108 and 130 rise until they contact actu- 
ating arm 204. 

[0011] It should be noted that coll spring 216 also 
functions as a shock absort>6r in the event the bicycle 
falls over and thederailleur 14 strikes the ground. Thus, 
when movable member 1 58 is struck from the left in Fig- 
ure 2, the movable mennber tends to move downward. 
As understood from Figure 4, this would cause abut- 
ments 211 A and 21 IB to move downward away from 
actuating arm 204. thus absorbing the shock. 
[0012] When motor 262 rotates pivot shaft 150 in the 
clockwise directkni. actuating arm 204 presses against 
abutments 21 1 A and 21 1 B, thus causing movable mem- 
ber 158 to pivot downwards causing chain 200 to move 
toward a larger diameter sprocket 28A to 2BG. 
[0013] Motion sensor 18 (Figures 1 , 2, 7 and 8) pro- 
vides information about the rotational state of the plu- 
rality of sprockets 28A to 28G. This information may be 
used to ascertain the speed of rotation of the plurality of 
sprockets 28A to 28G and/or the rotational position of 
the plurality ot sprockets 26A to 28G. This information 
may be used to determine if and when to activate motor 
262 to shift the derailleur. For example, If the plurality of 
sprockets 28Ato 2BG are not rotating, thus creating sig- 
nificant resistance to movement of movable member 
1 58, It may be desirable to delay the shift operation until 
the cyclist resumes pedaling. Also, if the plurality of 
sprockets 28A to 26G include shift facilitating structures 
(described below) at certain locations, then rt may be 
desirable to activate nnotor 262 only when the shift fa- 
cilitating structures are kx^ated in a desired position rel- 
ative to the derailleur guide pulley 199. 
[0014] As shown in Figures 1 . 2, 7 and 8, motk)n sen- 
sor 18 includes a sensor retainer 300 for nrKXjriting co- 
axially with the sprocket assembly 26 so that the sensor 
retainer 300 rotates together with the sprocket assembly 
28. A plurality of first sensor elements 304 in the fonn 
Of signal generating elements such as nrtagnets are em- 



bedded within or otherwise mounted ctrcumferentially 
around sensor retainer 300 for rotation with sensor re- 
tainer 300. A second sensor element 308 is attached to 
' base member 44 or otherwise mounted in close proxim- 
s ity to sensor retainer 300 so that sensor retainer 300 
rotates relative to second sensor element 308. In this 
embodiment, second sensor element 308 includes a 
frame 310 attached to base member 4 A through bolts 
31 1 , a first sensor unit 308A iot communicating with the 
10 plurality of first sensor elements 304. and a second sen- 
sor unit 308Bfor conrwnunicating with the plurality of first 
sensor elements 304. Each sensor unit 308A and 308B 
comprises a signal receiving element such as a mag- 
netic signal receiver, and first sensor unit 308A is offset 
IS from second sensor unit 308B in a circumferential direc- 
tion (Figure 7). Thus, the directran of rotatbn of sprocket 
assembly 28 can be determined based on whk:h sensor 
mn. 306A or 306B first receives the magnetk: signal f rorn 
each first sensor element 304, The elapsed time be- 
2o iween receipt of the signal by first sensor unit 308A and 
receipt of the signal by second sensor unit 308B for a 
given revolutk)n of sprocket assembly 28 provides a 
second source of data for the rotational speed of sprock- 
et assembly 28 in additk>n to the traditional use of the 
2S elapsed time between receipt of the magnetk; signal for 
successive revolutions of sprocket assembly 28. The re- 
ceived signals are communicated to control unit 276 
over a communicatk>n bus 309 which structurally merg- 
es with communication bus 272 from nriotor 262 to form 
30 an integrated communication bus 313 (Figure 1 ). 

[001 S] In this embodiment, sensor retainer 300 is 
adapted to be mounted on a freehub-style wheel hub 
320. Wheel hub 320 includes a hub shell 324 and a pair 
of spoke flanges 328 and 330 with spoke holes 334 and 
55 338, respectively, for receiving the wheel spokes (not 
shown) that mount the hub 320 to the wheel rim (not 
shown). A cylindrical sprocket mounting sleeve 340 is 
rotatably mounted around axle 32 through a one-way 
clutch mechanism (not shown) such that sprocket 
40 nnounting sleeve 340 transmits rotatk>nal force from 
sprocket assembly 28 to hub shell 324 when sprocket 
assembly 28 rotates in one direction only. The structure 
and function of wheel hub 320 including sprocket mount- 
ing sleeve 340 and the one way clutch are well known, 
^ so a detailed descr^tion of these components shall be 
omitted. 

[0016] A plurality of splines 350 are circumferentially 
formed on the outer peripheral suriace 'of sprocket 
mounting sleeve 340 for mating with complementary 

so splines 354 formed on the inner peripheral surface of 
sensor retainer 300. Similar splines (not shown) are 
formed on the inner peripheral suriace of each of the 
plurality of sprockets 28A to 28G. In this embodiment, 
a positk>n kx^ating spline 358 having a larger wkfth than 

ss the other splines 354 is provkJed for engaging a stmilariy 
larger width position locating groove (not shown) on the 
^rocket mounting sleeve 340 so that sensor retainer 
300 can be mounted on sprocket mounting sleeve 340 
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in only one rotational position. A simitar position locating 
spline (not shown) is formed on the inner peripheral sur- 
face of each of the plurality of sprockets 26A to 28G for 
the same reason. Thus, not only will sensor retainer 300 
and sprockets 28A to 28G be mounted on sprocket 
mounting sleeve 340 in only one rotatkDnal position, but 
the rotational position of sensor retainer 300 will be pre- 
determined relative to sprocket assembly 28. This Is 
very useful when the plurality of sprockets 26A to 28G 
have shift facilitating structures for facilitating the trans- 
fer of the chain from one sprocket to arK>ther as de- 
ecrtoed more fully bek>w. 

[0017] The free end of sprocket mounting sleeve 340 
includes a threaded inner peripheral surface 360 for en- 
gaging a threaded outer peripheral surface 364 of a lock 
ring 368. Screwing k3ck rmg 368 onto sprocket mounting 
sleeve 340 thus nonrotatably fixes sprocket assembly 
28 and sensor retainer 300 onto hub 320, although it will 
be appreciated that sprocket assembly 28 and sensor 
retainer 300 rotate with the hub ^0. Lock ring 368 also 
includes a plurality of splines 370 for engaging a tool 
(rK>t shown) so that lock ring 368 may be installed or 
removed from sprocket mounting sleeve 340 as desired. 
[001 8] Figure 9 is a side view of an alternative embod- 
iment of a sprocket assembly 28' according to the 
present invention. In this embodiment, sensor retainer 
300 is omitted. Instead, a lock ring 368* having the same 
general structure as lock ring 366 in Figure 7 functions 
as the sensor retainer, wherein first sensor elements 
304 are embedded within or otherwise mounted to lock 
ring 368*. Also, sprocket assembly 28* includes shift fa- 
aOtating structures for facilitating movement of a chain 
from one sprocket to another. Using sprockets 28F' arKi 
28G' as an example, sprocket 28G' includes a shift fa- 
cilitating structure 400 in the form of a recess 404 dis- 
posed on the side of sprocket 28G* and one or more 
angled and/or beveled sprocket teeth 40B to facilitate 
transfer of the chain from sprocket 28P to sprocket 
28G'. Such structures are now well known and are de- 
scribed, for example, in U.S. Patent No. 4,889.521, in- 
corporated herein by reference. Sprocket 28G' also in- 
cludes a shift facilitating structure 410 in the form of a 
recess 414 disposed on the side of sprocket 28G* and 
one or more angled and/or beveled sprocket teeth 418 
to facilitate trar^ter of the chain from sprocket 28G* to 
sprocket 28F*, With such shift facilitating structures, it is 
desirable to activate the deraflleur for shifting the chain 
when the guide wheel 199 is in close proximity to the 
shift facilitating structures. This information can be as- 
certained by using a motkxi sensor 1 8 according to the 
present invention, 

[001 9] Figure 1 0 is an expkxied view of an alternative 
emt>odiment of a motor driven derailletir 500 according 
to the present invention. Whereas the motor driven de- 
rallleur shown in Figures 1 to 6 had a motor integrally 
formed with the base member, in this embodiment the 
nrK>tor is integrally formed with one of the link members. 
More specifically. deraiOeur 500 includes a t>ase mem- 
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ber 504 with a mounting tx)lt 506 for mounting derailleur 
500 to frame 22. A Gnk member 508 is pivotably mount- 
ed to base member 504 by a pivot shaft 51 0 that passes 
through an opening 51 4 in link member 508 and through 

s openings 51 8 and 522 in base member 504. A link mem- 
ber 530 is pivotably mounted to base member 504 by 
screws 534 and 538 that pass through respective open- 
ings 544 and 548 in base member 504 and into respec- 
tive threaded openings 554 and 558 in link member 530. 

10 A movable member 560 is pivotably coupled to the other 
end of linkmember 508by screws 564 and 568 that pass 
through respective openings 574 and 578 and into re- 
spective threaded openings 584 and 588 in link member 
508. Movable member 560 also is pivotably coupled to 

IS the other end of link member 530 by a tubular nut 594 
that passes through an opening 604 in movable member 
560 and through an opening 61 8 in link member 530. A 
tubular screw 598 passes through an opening 608 in 
movable member 560. through an opening 610 in a fan 

^ gear 780. through an opening 61 1 in an electrical brush 
member 612. through an opening 613 in a resistance 
contact member 614, and threads into tubular nut 594. 
Movable member 560, tubular nut 594. tubular screw 
598. fan gear 760 and electrical brush member 612 ro- 

2S tate together relative to link memtjer 530, whereas re- 
sistance contact member 614 remains statk>nary. A 
chain guide 650 having a guide pulley 654 and a tension 
pulley 658 is pivotably mounted to movable member 560 
in a conventional way by a threaded shaft 660 screwing 

30 into a threaded opening 664 in movable member 660. 
[0020] In this embodiment, link member 530 includes 
a cylindrical bore 700 into which is fitted a motor 704 
having a drive shaft 708. A drive gear 712 is nonrotata- 
bly mounted to drive shaft 708 although it will rotate 

3S therewith for meshing with a bevel gear 716. As stiown 
in Figure 11. bevel gear 716 has a coupling shaft 720 
with splines 724 that engage complementary splines 
728 on one end of an intermediate shaft 730 such that 
intermediate shaft 730 cannot rotate relative to coupling 

40 shaft 720. but inte rmediate shaft 730 can move a certain 
distance axially relative to coupling shaft 720. The other 
end of intermediate shaft 730 is nonrotatably coupled to 
a first dutch disk 734 having a plurality of hemispherical 
recesses 738 formed on the side facing away from bevel 

45 gear 716. A plurality of balls 740 are fitted within hemi- 
spherical recesses 738. An intermediate gear 744 that 
meshes with fan gear 780 Is rotatably coupled to mov- 
able member 560 by a screw 748 that passes through 
an opening 752 in movable merriber 560 and into a 

so threaded opening in intermediate gear 744. A second 
clutch disk 760 is nonrotatably mounted to intermediate 
gear 744 although It will rotate therewith, wherein sec- 
ond clutch disk 760 includes a plurality of hemispherical 
recesses 764 for seating the plurafity of balls 740. 

ss [0021] Rrst clutch disk 734 is biased against second 
clutch disk 760 by a spring 770 such that t>alls 740 are 
seated in recesses 738 and 764 in a detenting relatk>n- 
shlp. Thus, bevel gear 716 and intermediate gear 744 
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ofdinarily rotate together as a unit unless substantial re- 
sistance is applied to inlenmediate gear 744. When sub- 
stantial resistance Is applied to intermediate gear 744. 
rotatbn of bevel gear 716 causes balls 740 to leave re- 
cesses 738 arKl/or 764, thus pushing intermediate shaft s 
730 to the right in Figure 1 1 and allowing relative rotation 
between bevel gear 716 and intemiediate gear 744. 
When the substantial resistance to intemiediate gear 
744 is removed. t>alls 740 re-engage recesses 738 and 
764. and intennediate gear 744 continues integral rota- 
tion with bevel gear 716. Thus, rotation of drive shaft 
708 causes fan gear 780 to move movable member 560 
relative to Ihk nnembers 508 and 530 as shown in Fig- 
ures 12 and 13. The position of movable member 560 
relative to link nnembers 508 and 530 may be ascer- 
tained tjy the cooperation of electrical brush memt^er 
612 and resistance contact merrier 614, whk:h form a 
potentiometer. 

[0022] While the at>ove is a description of various em- 
bodiments of the present invention, further nxxlirtca- ^ 
tions may be ernptoyed without departing from the 
scope of the present invention. For example, the size, 
shape, kx^ation or orientatk>n of the various components 
may be changed as desired. The functions of one ele- 
ment may be perfonned by two. and vice versa. It is not 
necessary tor all advantages to be present in a particular 
emtxxJiment at the same time. Every feature which is 
unique from the prior art, alone or n connbination with 
other features, also should be considered a separate 
description of further inventk)ns by the apptk^ant. includ- so 
ing the structural and/or functional concepts embodied 
by such feature(s). 

[0023] The motor unit housing 56 may be formed as 
cme-piece with the base member 44. and the sensor 
units 308A and 308B may be formed directly on base 3S 
member 44 or some other part of the derailleur The po- 
sition sensing potentiometer may be disposed in the mo- 
tor unit housing 56 or anywhere else on the derailleur. 
Gear reduction unit 800 may be omitted and some other 
means (such as a stepper motor, for example) may be 40 
used to directly operate the derailleur Thus, the scope 
of the invention should not be limited by the specific 
structures disclosed or the apparent initial focus of dis- 
cussk>n on a particular structure or feature. 
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Claims 



1. A derailleur comprising: 



so 



a base member (44, 504); 

a nx>vable member (158, 560); 

a linkage miechanism including a link member 

(108. 130, 530) coupled to the base member 

(44, 504) and to the movable member (158, ss 

560) so that the movable member (158. 560) 

nrK>ves relative to the base nrtember (44. 504), 

wherein the link member (108, 1 30, 530) is piv- 



otably coupled to one of the base member (44. 
504) and the movable member (158. 560) 
through a first link coupling memt>er (150, 594. 
598): 

a nK>tor (262. 704) for rotating the first link cou- 
pling member (1 50. 594. 598); and 
wherein the nnovable member (158, 560) 
nrtovcG rolntivo to the base member (44. 504) 
in response to rotation of the first link coupling 
member (150. 594. 598). 

2. A derailleur according to claim 1 , wherein the motor 
(262) is disposed at the base member (44), 

3. A derailleur according to claim 1 , wherein the motor 
(704) is disposed ffi the link member (530). 

4. A derailleur according to any preceding claim, in- 
cluding a housing (56. 60. 530) for substantially 
cornpletely covering the nrxjlor (262, 704), 

5. A derailleur according to any preceding claim, 
wherein the link member comprises a first link mem- 
ber (108. 1 30. 630) and the derailleur has a second 
link member (94, 508) ph^otably coupled to the base 
member (44, 504) and to the movable member 
(158, 560). 

6. A derailleur according to any preceding claim, hav- 
ing an energy storing mechanism (218) for storing 
rotatkxial power of the first link coupling member 
(150). 

7. A derailleur according to claim 6. wherein the ener- 
gy storing mechanism (21 8) is disposed in a power 
transmission path between the motor (262) and the 
movable memtier (158). 

8. A derailleur according to claim 6 or claim 7, wherein 
the energy storing mechanism is disposed in a pow- 
er transmissk>n path t>etween the first link coupling 
member (150) and the movable member (158). 

9. A derailleur according to claim 8, having an actuat- 
ing member (204) that rotates integrally with the first 
fink coupling member (1 50). and where the energy 
storing mechanism (218) is disposed in a power 
transmission path between the actuating member 
(204) and the movable member (158). 

10. A derailleur according to any one of claims 6 to 9. 
wherein the energy storing mechanism comprises 
a spring (218). 

11. A derailleur according to claim 10 when deperKlent 
upon claim 9. wherein the spring (218) has a first 
end (214) coupled to the actuating member (204). 
and a second end (222) cot^led to the link member 
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(108). 

12. A derailleur according to any one of claims 9 to 11. 
wherein the link member (108. 130) is coupled to 
the base member (44) through the first link coupling 
member (150), and Is coupled to the movable mem- 
ber (158) by a second link coupling member (172), 
the energy storing mechanism comprising a spring 
(218) having a first end (214) coupled to the actu- 
ating member (204), and wherein the spring (218) 
includes a coiled portion coiled around the second 
link coupling member (172). 

13. A derailleur according to any one of claims 1 to 11. 
wherein the link member is coupled to the rTK>vable 
member through the first link coupling mennber. 

14. A derailleur according to any preceding claim, 
wherein the motor (262. 704) includes a drive gear 
(290, 712). and a fan gear (834. 780) fixed to me 
first link coupling member (1 50, 594, 598) and driv- 
en by the drive gear (290. 712) so that the first link 
coupling member (150, 594, 598) rotates in re- 
sponse to rotation of the drive gear (290, 712). 

15. A derailleur according to any preceding claim, fur- 
ther comprising a clutch (734, 740, 760) disposed 
in a power transmissk>n path between the motor 
(704) and the first link coupling mennber (594. 598) . 

16. A derailleur according to claim 15. wherein the 
clutch comprises: 

a first clutch disk (734) coupled for rctatk>n with 
the motor (704); 

a second clutch disk (760) coupled for rotatk>n 
with the first link coupling memt>er (594. 598); 
wherein the first clutch disk (734) and the sec- 
ond clutch disk (760) are capable of disengag- 
ing from each other, and 
a biasing mechanism (770) for biasing the first 
clutch disk (734) toward the second clutch disk 
(760). 

17. A derailleur according to claim 16, wherein the 
clutch has a detenting mechanism (738, 740, 764) 
disposed between the first clutch disk (734) and the 
second clutch disk (760). 
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ond recesses (764). 

19. A derailleur according to any preceding claim, hav- 
ing a first sensor (308A) coupled to the base nr>em- 
ber (44) for sensing rotation of a sprocket assembly 
(28, 28') with which the derailleur operates 

20. A derailleur according to claim 1 9. having a second 
sensor (308B) coupled to the base member (44) for 
sensing rotation of the sprocket assembly (28, 28') 
with which the derailleur operates. 

21 . A derailleur according to claim 20. wherein the first 
sensor (308A) is offset from the second sensor 
(308B) in a circumferential direction. 

22. A derailleur according to any one of claims 1 9 to 21 . 
wherein the or each sensor (308A. 308B) comprises 
a magnetic sensor. 

23. A derailleur according to any prececfing claim, fur- 
ther comprising a position detecting mechanism 
(670, 61 2,614) coupled to the derailleur for detect- 
ing a position of the movable member (158, 560) 
relative to the base member (44, 504). 

24. A derailleur according to claim 23, wherein the po- 
sitk>n detecting mechanism comprises a potentiom- 
eter (870. 612, 614) disposed at the base mennber 
(44. 504). 

25. A derailleur according to any preceding claim, 
wherein the first link coupling member is enclosed 
within a housing (56, 60, 530). 



18. A derailleur according to claim 17. wherein the de- 
tenting mechanism comprises: 



so 



a plurality of first recesses (738) formed on a 
side of the first clutch disk (734); 
a plurality of second recesses (764) formed on 
a skle of the second clutch disk (760); and 
a plurality of balte (740) seated in the plurality 
of first recesses (738) and the plurality of sec- 
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